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This study examines nitric acid (HNO,) and several other reactive nitrogen species and their interactions from 25-45 km at high latitudes. Utilizing data from Canadian

the EOS-Aura Microwave Limb Sounder (Aura-MLS) and the Atmospheric Chemistry Experiment's Fourier Transform Spectrometer (ACE-FTS) satellite ipzﬁi
instruments, we investigate the enhancement in HNO, above the primary peak. We first analyze the production and loss cycle of HNO, using HNO, and 9ency

hydroxyl (OH) from Aura-MLS and a calculated daily average of nitrogen dioxide (NO,) from ACE-FTS. We then examine the transport and dynamical
effects to better understand their role in the enhancement in HNO, above its primary maximum.
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What enhancement?
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_ : C Above (left): As we examine the HNO, curves around day 30 we do in fact see an increase in the HNO, concentration in every year which is consistent with plots shown earlier, but when we
[Noz] - ACE-FTS v2 ) Very Strong diurnal variation look at the production and loss curve, we notice rates are very small. We believe this is mainly due to the absence of sunlight and hence low OH reacting with NO_to produce HNO .
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Aura-MLS does not measure NO_, so and we use NO_ from ACE-FTS. Incorporating ACE-FTS NO, into this calculation was a challenge given that ACE-FTS is a solar occultation experiment (with
at most 15 measurement points per day at each of two seasonally varying latitudes). Here we have developed a technique to calculate the diurnal average of ACE-FTS NO, and perform a Above (right): HNO, time series plotted on a potential temperature grid for the northern hemisphere with approximate pressure values over plotted. Here is is important to note the advantages
comparison to daily NO, profiles calculated by a full photochemical box model developed by McLinden et al. as a validation check. of looking on a constant potential temperature grid rather than a constant pressure grid. In years of strong warming during the winter (e.g. 2006), the pressure grid can vary greatly when

compared to the potential temperature grid and hence one might miss the HNO_ enhancement altogether if focusing on a single pressure level.
Using diurnal profiles calculated by Ko and Sze (1984) & Logan et al. (1978) for NO, NO,, N O, and the sum of these three species to be fairly constant throughout the region of interest, we

developed the following:
We also compare our chemical production and loss to a calculated production and loss using SLIMCAT model simulations sampled in the same manner as the MLS data.
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